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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To obtain a high picture quality by a simple 
method by forming a rough surface of an insulating 
substrate where a transparent electrode is formed or by 
forming a light-scattering coating film on the substrate. 
CONSTITUTION: An active matrix type switching 
element comprising a gate electrode 7, source-drain 
electrode 3, gate insulating film 6, doped layer 4 and 
semiconducting layer 5, and a pixel electrode 8 
connected to the switching element are formed on a 
lower insulating substrate 1. The pixel electrode 8 acts 
as a reflecting plate. A common electrode 9 having a 
rough surface is formed on an upper insulating substrate 
2. The upper insulating substrate 2 and the lower 
insulating substrate I are laminated in such a manner 
that the pixel electrode 8 and the common electrode 9 
face each other to hold a liquid crystal layer 1 0 between 
these. The rough surface of the insulating substrate 2 
having a transparent electrode to give light-scattering 
property is obtd. by grinding the surface with an abrasive 
powder, and if necessary, by etching with hydrofluoric acid 
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[««F«#©«5H] 

*^KBt*v^T, Mi3£««*?BA J ¥ffiT-fc»), i8B3 
m®£^4itug3*fe*§te*«liJP£A J 0. 7nmWTT-Hli 

ga»s««iag©i9!tt «=> n tra t ttR*MB!©aHi tnafl * * 
[ wsfcJH 3 ] sst* & *r -r 4 mm&m$. t mmwm * * 

*ij*8fifc43^T, iwi3S8ttg*BS* J [H]0£;SU »qg 

«s * m -t 4 mi!3iie<H4a«* j mi &mwmmwv> mm t 

«© R5 1 * &&t£ ©J8* S ^J$ S fir ^ S c i: 1" 
«jj*£BC*V*T, Hug3S»«*a* J IH]Q?&^b, ass;! 

-r ssita*ii*^B. 

[*B0l©ftM&Kl9l] 
[0 0 0 1] 

[£*±©*Jffl«Hf] *3BiWttS8*5H*ft*i5MRBKBI 

"T4. 

[0 0 0 2] 

[«£#©««] s»s*iia^*Bttx *«a»6Aitu 
fc**«i»«*siEBrta5t:ffifi-r *sst«c «t »> sit u 

^hAWMBfc&S. chli, 21»£*ftji&n3RBJ: !> 
4, fiiBBttfrfls, nSUt. eato***"!! 

[0 0 0 3] UfcU STN^CSIfStSiS^i 
55, GH (y^h^^h) #55, PDLC (iSfl-^fl- 
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JO [0 0 0 4] Sfe, SWSCDRW^ftStftBt'J:!)*^ 
t4f£«:;*::*<ll&4. fljteSCi&BfcS TN^TN 

a&Btfa&SfcK), SWIRtt* &£«#*©*«£»«■ 
^nt^S. •e©fc»*S©iiS*©«4:KINfifc©IBfc 
«ltffia&l8©JP * 0 . 2 mm- 1 . 1 wMDmtz B #*6£ 

fc^GH^St^PD LC#5Sfcfc, £atK&2tt©ttit{£ 
atR©rtfllt»lt 4 - t* J t: £, {&©-®B* r> SWifT 
SCfctfTfSS. 0 1 3fcC©«fc?*i:fl*:B©t£#©GH 
20 #5SfiWS*»**«EB©BfBBBI*w-r. 

[0005] 0i3 tzts^x* TsummvtmR 1 ±c 

:7v h ij txUjZcoz-i 'vf>^fJ:v c©^-r>y^ 
ttMfiijW&JSSft, *©±fc:J&J5R;*ftfciIiJRWi 8 fc£, 

jo [0006] it, ±gp«g^sa« 2 £ (i, jswmat- 
fe4 3^>«fii9* s ^^n-c*5t), T&s&m&&mt 

«2ffl!l*>t,M4o 

[0007] d©tt»©«naii 5*H©caao:a*©7 

*M/^ hXH$fcii^ffi!^14©«e«i«-*4S:fflV>TS 
^, :n-y^>^£fTV'>ff5/j£-r4o C^^?.©^^^Ri-ov^T 
li, #SBS6 1 -6 3 9 0^*g-f>, 7oy-f-t ><7 
7* • • z^^T^t 1 4— (Tohru Koizum 
i and Tatsuo Uchida, Proc 
40 eedings of the SID, Vol. 2 
9, 157, 1988)-^, tJ — ■ V^'Jx. 

Z.h (S. Mitsui, Y. Shimada, K. Y 
amamoto, T. Takamatu, N. Kimu 
ra, S. Kozaki, S. Ogawa, H. Mor 
imoto, M. Matsuura, M. Ishii 
and K.Awano:SID 92 DIGES 
T, p437-440, 1992)-^, *Wifi5& , = >y 

#»-, &ffl*}g, oj*#p^, wt®m-s «s*3a, mm 

50 ^5 6^, 1 9 9 3^6^(r@B7^^nTV^4. 



o 



o 



3 

[0 0 0 8] 

c:©[H]t!l©^-->^©:i:flT-li> \Bih(DffiW§ 
ffifc ^8W&Btt©3jOT#5i b < , +^^^»SL^I4* S 

[0009] *mn<DBtm±. j*ra©#ttSM*ttfe*r 

©fiMSMSfiSi^SEB 3 £ i: C * * . 
[0 0 10] 

SiRttS & * r a Hfitttt&lK © S3 WWI ft * 1" * ffli! © * 
[ooii] »9itt«t^?3igiit££tK©j*$ 

#0. 7 mmtTF j»H««©»l*S>ftfcHi:l£E 

#ffi!l©0*IM©airffi* s PJ]fift#t-3*\ *fctt3fcttatt 

[0012] s^t, sws^a&iHioa-rscii:*)-?? 

[0 0 13] 

[#ffl] *»IHIC*B-Sx 3t*att*i#fc**fc»HJB 

jaw- 5 mmm ft* -r si^&stf&tisoiHiattfly »> 

fc,fc!>W*u ^gtc/ftbTftgrt-^y^v^-TS-i: 
t^DffflET?**. *i!(SL14©MCKbT(i^t>rJ- 
MMffci.&fediTfSS. 3fettfttt©S'-M±2 
tfc©«Mttt£K ft SI 5 ^t>#* lift A b fc&TSI *) & 
fo*4Ci:KJ:t)f^j«TJ*, JSflr^llfcSift^ftiEA 

**fci8«(tans*fflv^n«, sit> ffcu&A© 
&m&wx-%, 4 »sl $ -a- & xmz v >-***,©*§-&*> ^ * - 

= >yxSft^®i: b^fffii|i&:7D^;*©^T-{to&a j 

7 4 h©M-*>*-t^7n#f#£:h,a. 
[0 0 14] ±ffi©J:-5tUTf^JSc*nfcSS*ffl*iia 

©HCj, itefSLffifT v- K &tf»«i:B#r*©#l>S: 

5te?ftSAb^s«#> ja#r*isfc 

S«StEft*f bTV>£. «C, ;:©^ftf&SLS-t**SB# 
***ft^J^*fcliJB©»W«afc*UT^3 
*\ S&tt* «*VM>. 7nimtlT©a«ft^bT^J5K? 
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w±©a«ft^urji5jaEsn* fc*^©ff^»it* s » b 
[0015] wreifflficiPSfc^sfeaiwuffloBHSiia 

#«*#© 0 . 3mff©i: g©«HW#lffl* 1 b 
£. «BliSKT?H: "fl" i: "W" ffli^CftlMoti 
^ftiSffl±-ffifc^U *n^n©A** s f"JS:^*€. 
A>ft&S&#* $ [i]g-f S ^T-©B#Ra ftfflJJg b . 
J0 [0 0 1 6] 01 4,fc!>*traS«#0. 7ntl±Ofif 
£ fc % i: gg»B3M &2ft fc ±i)!otv^ch*W5. 

bfc* s -3-c, ««/<*;i/©arar»sLft***»^ *f 

fRj*«©ff^ft0. 7«WT£-rs;:£::& t <fc^3i^'Rrtt 
ftf#S©KttgfcfcS. 

[0 0 17] d.IT\ SnJ3«Mft*1-Ste^f4a+SM 
[0 0 18] 

[H5E01J ] wt t wicssifiw tc o v ^ x mm ft #j$ b 
[0019] latij^Tv TaM6M*feas*Ri±t:H:, y 

[0 0 2 0] ±8M6m4lfi*2tO:, EIQftWI- 

TSP*fi^tt»g 1 fctiU rat^ga 1 0 ft^T-iB^« 
fi|8 i:n^E >m® 9 A J ^[6l-rsffJT-?St)-at)^-TfcS. 
DBA U:±asMlittafi« 2 « A» <?, jl % o 

[0021] (£jkot i ) Brnn vmmm 1 ©n 

JB«©SS*ffl*lia^SS«© BfiBBIT? S . 

[0 0 2 2] HM«T-fcSBfiia&8ft#-r3TgC3ig*i 
1 ^COV^TH: 1 . lmm^©#-7;*»£ftfflVV 3S 

ov>Tttl. lmmil©^7^a«ft 1 0 0 0 #©®£!g> 

t-ots bfcfflwb^^^a^ftfflv^fe. 

[0 0 2 3] Tffi«ll1£3£4S 1 fctt** ^ 3!f-«St*JK 
h-7>i?>C^ (TFT) ftflsfifcbfc. ttb»tlCr^JS 

*^/w*»;>^at«tt» i o onrtaatu iim©7* 

M/ V7> V ISC it)V-X- FH > «tt 3 ^Vfl^ 
«WtJK*ff-3fc. ^©i:^, H-e>^J!4lct± s 'J> 

50 i^ifSAtsit-enSfb^nt?^?^^^^ 
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> (n + a-Si)IS10 0ni, -f UT*3W*:Ji 5 C 
T ; e;U7rX>-->n>ll& 1 0 Onm, V— Y%tm& 
6 tcfcfc, -> 'J 3 >$-fbJSI£ 3 0 0 nm, V 3 >gft;]g|£ 
10 Own, JE&JBIbfeo y-NSfliJii:LTCr 
&JS£x;W* U 5 1 0 OnnfiKMbfco ^© 

— tr>^B4&xy-^>^U TFT&^giS©7M 

«fc »} 3 0 0 nmjEjJtJ8l> ;^-->y b@jliS«fii8 ftJ&fiEb 

[0 0 2 4] ±8Mftttt£JS«2Ctt» fflffifb*® 

t I TOflt*;*^** UV^SjfcJ;!) 6 OnmJ&JKIU 

[0 0 2 5] *©&, ±T«ft«{ffel£lR*iIIJMHS8i::3 
i E>»B9A«WlRl-r4«t-5tL/Ta*l-&t>-e-fc. 

^-y^ta^i?©;^-- y-^bt, ^^;uMUagut3i 

**f>-&©*g;tf8ij£^£chfcj; SMS-&fr£ftfe. 

m&l. 5fc*tU ITO©JS#r*#2. OTfeD, S 
7f3J8©fc©£figfflb;fc. 
[0 0 2 6] ^ffl±+7>HJ3& < , *rR]ffi£|zg&-*-£ 

[0027] mmm 2 ) 02^1 ©#38fE©$ 2 © 

i: [SI b t> © \m bft^X-m b fc . 
[0 0 2 8] ±Sffill1±X4S 2 ©fflffifb*®£# 1; * 
Kfcl/« SS©JSiP(-X^>3-h 2 5 0JS-P1 

C, I T OHt£;*<rt'.y * bfcJ£4fl.H£SK0! 1 fcRIWCfls 

scttcttK #^«*©frafcsi®-?©«fcsu4£iS 

[0 0 2 9] (HJ£0iJ3) 03ttf3CD^©i 1 ©31 
M6CT<DSIff 3!tt A&IB£B©Br I0f ft 5 . 
[0 0 3 0] HJKffl 1 i:[H]bt)©li|5]b^t?mbfc. 

[0 0 3 1 ] £St«£W^£TgBS&lit4»£ 1 fco^T 

til. imm*©#7;**fg£fflv\ aw«a**r-r*± 

aMMMSa^fco^Tttl . lnmJ9©;tf^*atg£ 1 
0 0 0 #©**»*ffl«bfc:lHiHfls:tf5;*aMR*ffl^ 



( 4 ) !®ffl¥- 8-338993 

6 

fc. 

[0 0 3 2] TgB*fe*ltt»{S 1 KliJIU^tf-flf^lS 

h7>^^^ (tft) zmmmi tmmcDfiiiix-ttm, 

1 8 OJSf lWNHKRttjEBUfc. 3 7* 
S„ C©»BfiE-TSBI*««i:TFTSR^feo«i: 

JKfKU 2 5 OjffiT- l«flBI*«EJESbifc. S?>t:» A14 
/0 JBfc^/W* 'J <£ yy 3 0 OnrnfiKM, >\<*?—=.y 

ybK3RafliSfl$fi£bfc. iS^fC, J^j2SB©«mtib£ 

[0 0 3 3] ±SStt«tt»«2ttt, «i[ffi{b^BS 

tz I TOISXM^^ U l^ffi£«fc £ 6 OnmfdcMb, ^ 

[0 0 3 4] ±T*fi^tt»+S5:iii«*fiS8i:r3 
t>S«19 *s^(Si-r-2.«td{3 bTaia-g-fc-B-fc. «e*>\ 

##1. 5i::*fU ITO©S*r^* s 2. OT&tK % 
H*t*4£l. 7gK©*©fcffifflbfc. 

J£7 [0 0 3 6] *fc, ^mCttttL-C* 

[0 0 3 7] I34H:»3©»W©*2©« 

w©fiWsa««a^s?B©WiBiaT?ft4. g£&£#i 1 
b4»©tt[5] b^T-^ bfe. 

[0 0 3 8] ±SC«g^tt»fi 2 ©ffl®{b«®^^ 'H5 
Kfel/ii SflEOMfC^t:>3-FU 2 5 0ST-1 
B#WT--;ub, jtf'J-f 5 K¥«{bBti l^JKfiKbfc^ 
I TOI^/^y^ btW^li^Jtefi»J3 fcra«tff 
fiKbfc. H#f^ 2 fijg©# U -Y 5 K*!MfU ^Pa^b-T 

[0 0 3 9] (%m^ 5 ) Bl 5 itm 1 ©»W©« 3 ©3? 
JB«©fiS*2i«ll*^SS«©BfBIBI'C**. HJfi^ll i: 
|Blb*©l±Is]b^T-^bfc. 1 2(i^f»SLf4flMT-ft 

[0040] swsftfl-r^TSMantasKiavaw 

[0 0 4 1] TSBSa^ttSte 1 {C•O^^TIil^^E«f i ^J 1 £|5] 

50 mwmistz. 



o • o 



7 

[0 0 4 2]-*, ±8Mft»ttS«2fc:o^TfciU ttb 

£ l~2//m ^t>3— h&*pb, tf— 7*>fc<fc 5 9 0 

'CTftSfiSbfe. I TOK*^** 'J 

«fc ») 6 0 nmj&JBI U ;^-^>^tS^J:t<t!)3 ; E> 

[0 0 4 3] *©«*^m fc|pJ«fc:£«<D3R!>£fc> 

*5*3SBSSUIL;fc. 
[0 0 4 4] Cffliatbt, *ffl±+^4<, frlB 
IS t 4 6 SItTx * *r 1- 3 * y * d S WS/ fl- £ ffi 
nXhT, HfiUfe. ±aM«itt»Rfc, RGB 

[0045] mmm 6 ) ei 6 am 3 ©*i«©sb 3 ©n 

i: (si b *» ©ttla] b£Ff b feo 

[0046] &.9tm&iii-zr&im&&RiRvmm 

B«*#i-S±aMft*tt£«2iCO^Tttl . lnrnff© 

[0 0 4 7] TfiMftiaeaMRltov^Ttt^Sfiffiai:^ 
«K#fi£b£. 
[0 0 4 8] -A\ ±SMgff 2 Ko^Ttt* tt b 

5: l~2//m ^t:>3— h&*frU :7>£ J; 9 0 
•CTfefcfiKbfe. ITO«*^^«y^U>^att 
6 Onmj&JBiU C ttJ: t) 3* > 

[0 0 4 9] *©*t>^W3fcl3*fc3&K©»>>^fc 
ttSSASfrVV «flftAP*»±U £ff£!ttil 
*ij**BS«eu&. 

[0 0 5 0] £©*5fcl/t, ^ffl±+#$5<> fflD 

3?3Sbfc. *fc, ±ffiKffl££tf(lc> RGB 

rt-?-:^ ;i/*£j&:B-r&c:i:-e, Kits* 

[0051] ifsmm 7 ) h 7 ttsg 2 ©«qg© as 1 

JK«©£M£«li*jS«fi©KiHIHTifcS. ±a3nss^ 

[0 0 5 2] fiW«fetf1-*TaJ»IM4«« 1 £^>t>T 
ttl. l«ff©#9**«*flIV\ aw«it*t4± 
»«mia5IE2Co^TttO. 7«JP©jtf5>UfcK*l 
0 0 0#©H^»T?W*UfcfflIBfb:tf9*^fefflU 
fc. 

[0 0 5 3] Tgq«fiiBttatS 1 fc-3V>Tttl9MI i tm 

[0 0 5 4] ±flSilfittt££tt2£tiU ffl®{b*H 

©&ffl£ ITORt^yi"; 0 6 OnaAJR 

fc. 
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[0055] ■zo'&t>mmm i j;H«cas«oa5^b 

[0 0 5 6] CCi^Cbt, *ffl±+»lfl4<, JfiHI 
n^hT% U?3lb£o *fc, ±gM6lif4*KK:, RGB 

[0057] (mmm 8 ) 08iii4 ©$8irc©tB 1 ©3? 
jo jfifl"josws*«*^«EB©»Tfflia"e*s. ±i3i&&£0>j 
t m t *)©tt[s) u^T-^ b t. 

[0 0 5 8] ^tgftWI-fcTSMfilWSa&IRlCo^T 

tti. inunjp©^f^^atR^fflt>, mwmm&fi??>± 

6MftlM43£«2fc:o^TttO. 7mmJ*©*f^*tR£ 1 

fc. 

[0 0 5 9] TSBttttttlStR 1 ^OV>Ttt^MCT 3 tm 

[0 0 6 0] ±8Mft«tta«2Ktt, fflffifbStffl 

20 ©^fflfC I TOIS^t.^ >7mz «fc t> 6 OnmfiJcJgt 

fc. 

[0 0 6 1] *ffi«*!UK«3 fcffi*fc*«©3Kt)'&fr 
^ *iiaX*fTV\ MSl?iAP£itlJ:U SfctSffcH 

[0 0 6 2] CCi^tlT, 3Sffl±+£HWS<x JfiH 

3* NT, MLfe. ±SJI6IW43S«t:x RGB 

[0 0 6 3] (HfiE^J 9 ) 09tti2 (DftMCOm 2 ©H 

js«os»ai*ii3i^SEB©BfiSBitf*4. ±sbhsis^j 

i:[B]bt)©tt|B]b^T-^bt. 13ttMS[->-hT 

[0 0 6 4] SS^ffiSr^-r STffl5*e<ti4S« 1 tcov^T 

att8HttS*2Covvri±0. 7mmff©^^^S^^ffl 

[0 0 6 5] Tgi5^tt*« 1 (COV^T tt^M0>J 1 t lil 
40 tRCflsfifcbfc. ±aS|ft«fSaS«2CoV^tilRl« 
t:iTOiK«^''W^U>^K:J:t)6 0inJs£RU ^ 

©«t)^JS^J 1 fcH*Ka*03l MffiriAS 

[0 0 6 6] $ 6 (C, ffl^^^;b©±gP*fii^t4aiS 2 © 

wz<, «fiii«t:E*i-aeai^**-r4 j E>'^os« 
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[0 0 6 7] (»l 10) I10li|4 (DftWOm 2 
oaEJfiffl©SitS*J&*^*B©*fffllllTf*S. ±121? 

mmt.m b bfl^t*^ ufe. 

[0 0 6 8] fi«fiSSt ST8Mft»tt»SlKo^T 
ttl. l««JP©:*f5;*3£tRfcffll\ aW§««ft*f1-4± 

[0 0 6 9] TfflHfttt(S«« 1 fco^TttfSIIMH 3 hW\ 
K I TOiS^V^ U >yt££«fc & 6 OnmfiftBIU ^ 

[0 0 7 0] £t>J3, J*fi|^*;i/©±aMft«tt3S«2© 

yi/^ffflM'^v^ h£ffll>3ftffi?ifc->— h 1 3 
Cfcfc*9fi»ffl*ii*Sj*£B*t«iUfc. 3?ffl±+# 

be3<, winttfcEtt-rsaa^sw-r.s^y'^nKit 

IRC RGBi^^^MSSftSiilT, B^Sl> 

[0071] mmm i i ) mi i t*& 2 ©«mj©» 3 
©n««ffls«sf*ffi*^*B©WBia"eft*. ±aeai 

Jfi«i:ratti©ttPD^Tf^Lfc. 1 4l±#l8cSL:tf^ 

[0 0 7 2] fiJt«fc*fi-ST8Metttt3i« 1 fcO^T 
ttl. lmmP©#-5*3*R£fflv\ »W«ffift*-r*± 
«ll*tt*tR2fcoi>TttB#r*2. 0©*'Jv-£4 
wtXfiXStfeO. 7mmi?©3fcfta^7^X«l 4£ 

[0 0 7 3] TflttttlttStii 1 fcov^Ttt3B«M 1 kRI 

[0 0 7 4] ±«Mft«tta«KoV^T*»BI«K I 

TORft^f* 'J>fi*fc:«fc»> 6 OuAUtU — 

= > % d t £ «t $ 3 * >mm 9 £ b fc. 

[0 0 7 5] ^©g^SISfifliJl fcWKfc»R©» »>■&*> 

[0 0 7 6] CCDet^dbT, tffl±t^4<, SflSD 
3^K\ ^ISlbfc. *fe> ±aSttBt9:£4gC RGB 

[0077] (mmmi 2) mi 2&m2<D&w<Dm4 
©fafiflofiWffljama^aBawHH-cifes. ±832? 

H«kRlt*»©ttrau«F^"ff^l/fc. 
[0 0 7 8] £f*IK£#^3TgB*fi*i«E*|gl £oV>T 
ttl. lwJ*©;*f5;*»R*fflV\ »flI«Kft#1-4± 
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»IM*tta«fc-3VvtttJB$r*2. 0©#ij7-S4w 
t%£A?tt0. 7mmJP©) l e»SL^v^atRl 4$rffl 
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